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Abstract 
Pollution is of global importance and as such it goes beyond the national borders of each and every nation. The 
widespread human activity has begun to change the look of our planet as done by a geological force. Today all 
environmental systems (forests, mountains, rivers, seas and oceans), ask from us to be careful and systematic in using 
them as rationally and properly as possible. As a tributary of Ohrid Lake, River Koselska (Ezerka) is one of the 
important sources of the pollution of this lake. Ohrid Lake is a unique system, rich in different kinds of plant and animal 
world. One peculiar thing of this lake is its geological age. The banks of the lake have been populated since the 
prehistoric ages. The archeological sites of inhabitation date back from the age of Neolith. [4.5] The aim of this paper 
was to analyze parameters for pollution control NO2 -, NO3 - NH4 + and toxicological parameters heavy metals like 
Fe³+, Mn²+, Cr³+, Cr6+,Fe, Cd, Pb, Ni and Zn. Studed water samples were taken in different locations of River Ezerka 
and one a lakeshore where the water of this river pours in the Ohrid Lake. Determination of analyzed parameters of 
pollution control and  heavy metals was done using UV-VIS Cam Spec M 330, Atomic Absorption spectroscopy using a 
Perkin Elmer 370 A and 370 flame – aer acetylene and AAS Peyunicam 926 model. 
Keywords: Pollution, River Koselska, Economic aspects, Ohrid Lake. 
1. Introduction 
Water is one of the main existential condition of life in our planet. Water knows no borders, so it’s a 
problem that belongs to all and should be taken care by each and everybody. It represents in itself “a whole 
living environment”. On one side, it is unstable and it changes its characteristics both in qualitative and 
quantitative aspect, independently from our needs. On the other side, by changing our way of life and by not 
taking care and neglecting its limited resources, through our different activities, we are consistently polluting 
water in great scale. That’s why nowadays we have water ecosystems polluted from many different 
components, both organic an inorganic ones.  This why, it is of great importance for special care to be paid 
on parameters of  the water by checking the level of pollution and especially by taking care of the 
toxicological pollutants – heavy metals. Whenever present in water, even in small quantities, they represent 
a negative and dangerous impact to health of living creatures and the man himself, either directly or through 
the nutritive chain. The Koselska River is a tributary of Lake Ohrid. Lake Ohrid water is an ecosystem of 
special importance. This lake is located in the west eastern part of Europe, Albania and Macedonia being the 
only two lake bank nations. It is characterized with a rich biodiversity that comes directly as a result of its 
ancient age, approximately two to three million years of existence. [6]  
2. Law, economic and social aspects 
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Protection of living environment is one of the most important fields of our time and it is more than a 
logical thing that the society should pay special attention to this field in R. of Macedonia, as well. This is 
stated in act 8 of the Constitution of R. of Macedonia where arrangement, space humanity, protection, 
advancement of living environmental and nature, as well as respect for the norms of international Law, in 
general is accepted and is stated as one of the fundamental bases of Constitution of R. of Macedonia. Clean 
Living Environment should be guaranteed to every citizen. Everyone is obliged to protect living 
environment and nature that means to protect the soil, the air and water. [1.9] 
Regulation of living environment and protection of the nature needs to be arranged with other special 
laws that must be in full accordance with international norms and Constitution of R. of Macedonia. There 
are some economical objects erected in river stream of  Koselska River and they are main pollution factors 
of the river itself. This can be easily seen from our results which are presented on the tables and charts 
below. Pollution causes some other problems as well such as problems in agriculture and truism. That’s why 
we think that it is necessary to undertake proper measures for protection against chemical and toxicological 
pollutants. The successful cooperation between communes should be intensified, which is provided in act 14 
of the law for local government that is applied in Skopje 2002 and in accordance with the article 10 of 
European Convent for local government which is applied on Strazbourg, 1985. [1] Also cooperation between 
institutions of local government and those of central government should be intensified, which is based on 
article 78 of Law on Local Government and Cooperation between organs of local government and Non 
government organizations.  Rise of the level cooperation of the society and introducing of protection of 
living environment in all education levels will help rise the awareness amongst the population of this region, 
in order to get the pollution of Koselska River reduced to minimal possible levels. [2.3] 
3. Experimental engagement, material gathering and working methods  
The material Gathering was done during a year, an ecological year. This is because in natural processes 
there isn't any possible way to foresee the exact timing of the ecological cycle. Samples of the Koselska 
River water were taken for analyses. There were four places, the samples were taken from. Three of them on 
the banks of the river pond itself (K1, K2, K3)  and one of these places was at the point where the Koselska 
River does outpour in the Lake Ohrid, filling the lake with different kinds of nutrients. 
Tab. 1 - Determination of physical-chemical and pollution control parameters Spring and Summer : 
 NO2- 
μg/l 
NO3– 
μg/l 
NH4+ 
  μg/l 
Fe³+ 
μg/l, 
Mn²+ 
μg/l 
Cr³+ 
μg/l 
Cr6+ 
μg/l 
Fe 
mg/l 
Cd, 
mg/l 
Pb 
mg/l 
Ni 
mg/l 
Zn 
mg/l 
K1 1.84 17.71 0.59 - 29 51 - 4.3 - - 0.8 - 
K2 14.51 387.36 0.75 6 23 28 10 5.1 - - 0.83 - 
K3 2.37 170 0.85 22 16 36 39 4.5 - - 0.99 - 
K4 10.71 204.08 0.98 10 19 16 27 1.2 - - - 0.1 
K1 - 6.64 4.36 7 18 10 128 2.68 0.21 0.2 0.48 3.98 
K2 2.63 11.96 3.56 10 19 23 136 12.57 0.37 0.5 8.31 10.35 
K3 1.97 4.3 1.24 20 17 - 170 10.8 0.28 0.33 8.1 9.02 
K4 5.91 0.8 0.8 6 16 10 176 10.7 0.75 2.1 4.5 0.28 
Tab. 2 - Determination of physical-chemical and pollution control  parameters Autumn and Winter: 
 NO2- 
μg/l 
NO3– 
μg/l 
NH4+ 
μg/l 
Fe³+ 
μg/l, 
Mn²+ 
μg/l 
Cr³+ 
μg/l 
Cr6+ 
μg/l 
Fe 
mg/l 
Cd, 
mg/l 
Pb 
mg/l 
Ni 
mg/l 
Zn 
mg/l 
K1 0.53 - 0.65 5 18 18 118 2.9 - - 0.96 0.36 
K2 2.7 443 0.67 9 24 24 146 4.8 - - 1.0 - 
K3 1.2 159 0.62 27 27 - 194 1.4 - - 0.99 - 
K4 2.03 209 1.63 10 23 18 154 1.9 - - 0.87 - 
K1 - 45.6 1.6 7 16 15 110 - - 0.2 - - 
K2 1.98 83.7 3.6 11 21 27 122 - - 0.45 - - 
K3 1.77 75.3 2.7 24 25 7 157 5.4 - 0.29 0.45 - 
K4 5.5 62 1.29 6 20 15 130 6.8 - 0.19 0.19 - 
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4. Experimental results  
Achieved results are given in table and graphic form. Tables represent the achieved experimental results 
of physical parameters and result of control pollution parameters in the studied samples as well as 
concentration of the nitrites, nitrates, ammonia, heavy metals in jonic form and heavy metals in total form 
like Fe³+, Mn²+, Cr³+, Cr6+,Fe, Cd, Pb, Ni and Zn. 
5. Discussion of results 
Nitrates as nutrients are a high profile indicator of the oxidation of nitrogen in its circulation in the open. 
Components of nitrogen can have a straightforward toxic impact, such as ammonia in fish. As a result of 
different reactions, these components can inflict reduction of the percentage of oxygen in waters. Except 
this, presence of the nitrates in running drinkable waters is limited and they do give water a fresh and mild 
taste when existing in optimal quantity. But this quantity shouldn’t be higher than prescribed, because they’d 
afterward be reduced in nitrites, which on the other side are toxic. [8] 
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7. Determination of Cr6+ 8. Determination of Fe 
Pollutants of water can be as well manure that pollutes water with different pathogen microorganisms. 
Under the impact of bacteria, in the process of purification different products of diagram can be produced. 
Ammonia comes as a result of dissolution of the organic stuff and its existence in water is an indicator that 
speaks for itself of the dangerous coming from the polluted water. [7]  
The concentration of nitrites, nitrates an ammonia during our study was as follows:  Minimal amount of 
nitrites 1.2μg/l (K3) – autumn and 14.51μg/l (K2) in spring. Nitrates were from 4.3 μg/l (K3) in summer, up 
to 443μg/l (K2) in autumn. For ammonia we have minimum value 0.59μg/l (K1) in spring and maximal one 
of 4.36 μg/l (K1) in summer. 
Presence and the negative effects of heavy metals in environment, depend in a greater extent from their 
introduction form and from the way. They are accepted by the living creatures, from both plant and animal 
world.  
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11. Determination of Ni 12. Determination of  Zn 
If heavy metals are present in water ecosystem in great scale then they represent danger both to human 
life as well as plant and animal life.  
Concentration of Fe (III) is from 5μg/l K1 in autumn to 27 μg/l K3 in autumn. 
Manganese (II) is represented with 16μg/l K3 and K1 in winter and spring to maximum value 29 μg/l K1 
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in spring.  
Concentration of chrome (III) is 7μg/l K3 winter to 51μg/l K1 summer. 
Chrome (VI) is registered with minimum value of 10μg/l K2 spring to maximum value of 194μg/l K3 in 
autumn. 
Concentration of iron is 1.2mg/l K4 in spring to 12.57mg/l K2 in summer. 
Cadmium is represented with 0.21mg/l K1 in summer to 0.37mg/l K2 in summer. 
Plumbum has given following results 0.19mg/l K4 in winter to 0.5 mg/l K3 in summer. 
Concentration of nickel are : 0.19mg/l K4 in winter to 8.31mg/l K2 in summer.  
Zinc is represented with o.1mg/l K4 in sprig to 10.35 mg/l K2 in summer. 
6. Conclusions 
Regarding our results from our analyses we can conclude that:  
It is necessary bringing and application of rigorous juridical orders and rules with international and 
national character. 
Growth of cooperation between governmental and non-governmental organizations. 
Prevention measures to reduce river pollution, which pour in River Koselska. 
Cooperation of organs of central government (ministry) with organs of local government (sector for 
living environment protection) and co-operation of units of local self-government (Commune) between them 
and cooperation with Non-governmental organizations. 
Regarding the fact that River Koselska pours on Lake Ohrid it is important that International co-operation 
and bilateral cooperation in local level between Macedonia and Albania. 
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